[Therapeutic effects of RNA interference targeting HIF-1 alpha gene on human osteosarcoma].
To investigate the inhibition effect of the small hairpin RNA (shRNA) targeting HIF-1alpha gene on the growth of osteosarcoma in vitro and in vivo. The small hairpin RNA (shRNA) eukaryotic expression vector targeting HIF-1alpha gene, named pSilencer-HIF, was constructed and transfected into cultured human osteosarcoma cell of line SaOS-2 via liposome reagent. Then the osteosarcoma cells were cultured under chemical hypoxia conditions. The inhibition effects on HIF-1alpha gene were determined by semi-quantitative reverse transcription PCR and Western blot analysis. The in vitro cellular growth activities were assayed by MTT colorimetry. The cell apoptosis was studied by electron microscopy, TUNEL assay, and annexin V/PI double staining. Eighteen Balb/C mice were randomly divided into 3 equal groups to be inoculated with SaOS-2/shRNA, SaOS-2/neo (blank vector), or SaOS-2 subcutaneously respectively and then the appearance and size of tumors were observed. Four weeks later the mice were killed and the volumes of tumor were calculated so as to evaluate the therapeutic effects of shRNA. The successful construction of pSilencer-HIF plasmid was identified with sequencing. After the shRNA expression vector was transfected into the SaOS-2 cells, the expression of HIF-1alpha gene was inhibited significantly (by 90%). The cellular growth activities in the SaOS-2 cells transfected with pSilencer-HIF plasmid decreased obviously in hypoxia culture. After 72 hours of exposure to hypoxia, electron microscopy and TUNEL assay showed classic apoptosis characters in the SaOS-2 cells transfected with pSilencer-HIF plasmid with an apoptosis rate of 18.71% +/- 0.98%, significantly higher than those in the negative control group transfected with pSilencer-neo and in the nontransfected group (both P < 0.01). The growth speed and formation rate of xenograft tumor in pSilencer-HIF transfected mice slowed down significantly. A lot of necrotic tissues could be observed in the pSilencer-HIF transfected group by HE staining, however, there was no similar inhibitive effect in the control groups. shRNA targeting HIF-1alpha gene blocks the hypoxia transduction pathway efficiently and inhibits the growth of osteosarcoma cells.